In a crystal where billions of atoms exist in close
proximity and orderly array, the number of allowable energy
levels is enormous.  Instead of considering discrete
levels, it is more convenient to speak of energy bands.
An energy-band diagram for a crystal is shown in figure 5.
The various valence levels form the valence band.  The
first excitation levels are lumped into the conduction
band.  For conduction to occur when an electric field is
applied to the crystal of figure 5, electrons must be
accelerated in order to change their total energy.  But
because of their discrete behavior their total energy can
increase only if they can be excited into a new level.  If,
in a crystal, the valence band is completely filled, con-
duction can occur only when sufficient stimuli is impressed
to raise some electrons from the valence band to the con-
duction band.  Here there are many levels through which the
electron may be accelerated.  Note that accelerating an
electron from the valence band into the conduction band
leaves a vacant level in the valence band.  This means that
electrons can now accelerate in the valence band.  The
vacant level left in the valence band is a hole.

ION1ZAT10N LEVEL

\

Y////////////CONDUCTION BAND////// /// / ///
\.......,........ENERGY GAP,.................../

//////////7////VAI FNP.F   RANin////////////////////

In a  crystal,   the   splitting   of  energy  levels   form
energy  banas   that   represent   a  group  of   levels.

Figure   5.
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